Central CART gene delivery by recombinant AAV vector attenuates body weight gain in diet-induced-obese rats.
Cocaine- and amphetamine-regulated transcript (CART) peptide is a neuro-peptide implicated in the regulation of energy homeostasis. CART mRNA and its encoded peptide have been found in many brain regions that regulate energy balance. To investigate the effects of chronic central expression of CART in the diet-induced-obese (DIO) rats, we constructed and packaged recombinant adeno-associated virus (AAV) 2 vector containing rat CART cDNA and a reporter gene encoding green fluorescence protein (AAV-rCART-hrGFP) driven by the CMV promoter. Approximately 1x10(11) particles of AAV-rCART-hrGFP or control vector AAV-IRES-hrGFP (AAV-hrGFP in short) were injected through intracerebroventricular (ICV) cannulas into adult male DIO Long-Evans rats. Throughout the 7-month study period, AAV-rCART-hrGFP-injected rats had a significantly decreased food intake and body weight gain when compared with those of AAV-hrGFP-injected rats. AAV-rCART-hrGFP injection also modulated hyperphagia following a 24-hour fasting in these rats. Body composition analysis indicated that decreased body weight gain was due to reduction in lean body mass while fat mass was not affected. Expression of green fluorescence protein (GFP) suggested that recombinant AAV virions are located at cells surrounding the third ventricle and medial eminence. Our results demonstrate that chronic expression of CART in brain can modulate energy intake in diet-induced-obese rats. The CART pathway plays an important role in body mass regulation in DIO rats.